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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a positioning device of 
an optical system capable of preventing the contact 
between the optical system and an optical record medium 
in the case of forming a near field by shortening the 
distance between them. 

SOLUTION: An optical disk-driving device 100 that is one 
example of the positioning devices of an optical system 
is provided with an optical system for applying 
convergence light to an optical disk 51 by forming a 
proximity field at an area to the optical disk 51, an 
actuator for moving the optical system in a focus 
direction that orthogonally crosses the recording surface 
of the optical disk 51, and a control circuit 28 for 
reducing distance (air gap) between the optical system 
and the optical disk 51 from the outside of a region 
where the near field is formed toward the inside of the 
region in steps and further controlling the actuator for 
maintaining into the above region. The optical system in 
an optical head 1 is provided with an objective lens for 
converging light from a semiconductor laser and a solid 
immersion lens for converging the transmission light of 
the objective lens and applying it to the optical disk 51, and the numerical aperture NA 
of the optical system is larger than 1. 
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2 *> (c mzmwft icm$? *> cellar z 
<D$mwc£.mfr h rpr$ smmtc l x m iB*ra mmm & tc 

i c <mm u > x^m^*^ $ ttx mrge^f mm 

may y * hv^-^3>u>x«. mria3fcfw 

»««scc»-^c^r nrffir * * ^ x- *£*affl) 0 r fyta 

[»3fcB 5 ] |WB#^lfi<D6BP»tt,. 1 <£ 0 < 3 
IBiMgf* t ifiimmmx^b o TlftfB^jita* 5 0 0 n m 

go 

XH<h, 

j*rsxg£. 
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fitKT SXfli £WT ^fi^a 6 laf&Wfc^Qffigfc 

[»«jb 8 ] tnex¥Konntt«. 1 <t 0 < 3 

$mm# t w&mtmx & ^ xmmmifi 5 o.onm 
a. 

10 «^iMi«#i©nrifi«»*»iato % friE*®^e>^ 
itfs^iE^-r^ii^*5ct^ts«*?i^'r^ii^. me 

20 ff#R£gEfihr*t§^K: v i2»-r^««CCi£Drgri2*iK 

mmzm&rzm^ic. mitt¥imm#xmMLtcK 
[ft^i o] m&Mwmmz. mimmz. mmm 

T ^ ^ » x - ^ «MBp-r «M 9 GttDEAII^tt 

30 g 0 

xm$EftmEmm#icmsi?*> v u ^v^i? 3 >u 
swavj ^ hw-^3>i^>x«. mriB^^^x^i 

U>XOMM*^iRm$#"CBtrfB+*aJ^alii3 
f»BM9l3»{2. W8B««Ki WSajfeT 5 ©BCD 

ym&m®*2>n3m 1 1 latgoia^w^go 

C»*^l 3] SWB*-dr« % WulB^gt^ByfB^W9CC 
i^$nr^6iuiB*^IWi**HC3«*g|l^ 1 
0iB»<DIBt§iff£&g. 
50 [if «S 1 4 ] ««B*^*©PBP«:». 1 J: 0 < 



3 

immw ± wttmtmv *> ^ r mzvmv 5 0 0 n m 
[®»o»ffl&g»9H 

[0 00 1 ] 
[0002] 

[.aaw>stfi] ^aiirtt, 

ht^^MSfc »«ju>xoran« (nu 

merical Aperture) N A <h^<DttA3ftDiftSA ££fll 
[000 3] 

[5Kl] f c =2NA/A -CD 

[0004] %mfr*><Dyt<Dm&*ifimwz£* *it % 

>X (S I L : Solid Inversion Lens) &ffll>/c2£8M§ 
(Near-field) 56*»3&%l6tir*f 0 . C©^ffiCC<fc 

[o oo 5] i&mmyt¥m*5£uv v * hw-^ 3 > 

U>XCC^-T^##S:ffl5<S:l,r«, Mx^, S. M. Man 
sfield, W. R. Studenmund, G. S. Kino, and K. Qsat 

0, "Hi ^numerical -aperture lens system for optica 
1 storage," Opt. Lett. 18 t pp. 305-307 (1993) (U 

T\ r##£j&i j tco. ) ffeo## 

SC^iLr, M^tf. H. 3. Mamin, B. D. Terris, an 
d D.Rugar, "Near-field optical data storage," App 

1. Phys. Lett. 68, pp. 141-143 (1996) (JHT. 

[0006] frfc, USP41 83060iUSP43 

^mct^vy^ K-r^-^a>u>x <s i l> ic 

oc>rOiB«tt&l». <ffP8¥8 - 2 1 2 5 7 

#2ou>x*ji^«cw«to*»£ffl 
i >r m 2 o u > x* # -%*ta ?s >? m&mm&mtcm 

[0007] 
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^mmtaymn (xrft ^ : Air Gap ) 

10 [0008] ifig^M^n&xy^ 
< « 1 0 0 nm^TOxr^t * :/) ^HitS/c* 

«fctr-S ****** 0, cofflJMc«fcO#*»teJ:c«fc 

[0009] *§m<om i %&&±ft¥mm 

[0010] #^§80312 0@fcjtt, #fflW>&0*£# 

**** b r EfMHttciiM or ra$R<DiB£§£ fc« 

£ #^§i«# £ Off M«Kr±lJtt«clB«H£ttH«S 
[0 0 1 1 ] 

mM&Mm*zi£#><D^m #iw!fc«*#^»oti 
m^»$tsr^fax-^i t aHE***i«r 

rt tcffi^-r ^> J: ^ CC BtfiBT ^ ^ ^ ^ £tt«rr ^$«J®I 
[0012] **w«c«a***©tt«*«6Sgffrtt, 

^^WrsB«iSrt©«»S«fflCCifi^W€)<J: 9(cWBr.^ 

[0013] ^^Kft«^xoffiHft«>sar». 

COM4* U >XOiia*^iRK ^ ^-Cf»B*W«»* 

teMStrsvu ^ hw-t? 3 >u>x<b^fltAycjii 
so [0014] *»i9cc«***»offiaa»«>»srtt. 




5 

* t <o*ifow<D *> % **aw3ia or u * i Afc-e©^ 
m#vwmx $> x %®mm&tc \mmm&&f& 2 ti t 

xmstrnzmBrz. 

«rse36*^©Hn»w, 1 3«t 10 

0 0 n mHTOWfrCfcSfltefci It 4 J:C>. 
[0017] *»98Cc«*36^*fl5ffill»«)^rt*'Ctt fc 

*m^c«. BtfiB^s^cc^<'r^x^«. maeis*. 

mrlB^^©fij«)!^ffi^6*^g^K:L, mria*ng 

mBENi^, Krga*ra@sffl^6mriB««wo«» 

[0018] *»WK:«**^»©fil[ilK«>*ffi"Ctt, 
«TK«*»©raP««. 1 £ *) < 3JHT 
f(TfBafiS»^ja3^-5««tt. WSB**3Ri 
i!TiB^iB»«*i ^^«R«-C*oT^iBgBl!IW 5 30 

o o nm«T©««ra*«tes± i/c*> 

[0019] 4:m»C««fleiNfftmtt. 3fc 

ia#^B»«f*©sa»ffi£ temzz-rz y * -az-fifatc 
mtmtctm? tenner * * ^ x - # e«wrr a 

[0020] *«WK«3iBeS£»«Ttt, W^CC 

K«rie*raB«fficc— bih*u 8»B4>msfliffi3^6fr 
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[0021] *9mtcm2>%mm£$i&v&* MFjBJC 
u > Xi c ©»* u > X<Dm&%*toMZ it rltriBTfe^ 

[002 2] *M<cfl»Bttlf^art£. <* 9 

ffi© ^ % o x ^ * ± *cwsa»3Wi 

>X(Diiffl^iR*s-&r«rfB*A»*ffiii$#, «ria 
8S(c*-3t>r mibt - *&inn orinasal 

^lEtST £^J$<b Or 4><fcl>. 
[0023] *^<cff sefftB£*nri*. J: 9*ft§ 

[0024] *^cctt*ra?f 
«gE*^»©HP««. i ct o *>^# < 3 ^rr * o % 

HTOXIHfd-C* S»« <t L T fc <t t 
[0025] (HID@B». ^K&X^BAMItt&oSg 

MMPBKK. mriB^«?:, BulBM^OtOTi^fii 
[002 6] 

««iiir, x*?w»&w&msct->xmi-? 

[002 7] jfe^y K 

F l B, ByfB*^ -/ x ^|g«i^®<D* tr ^ r * ^ccix 
Oftwc**. *f«ju>X2<t, yy» 

hVv-i? 3 >U>X(SIL) 3i, U>X^;l/^4 

^B5T^^^x-^5<h^WT5o 
[0 02 8]^1/>X2«, HlTiB^t^ 2Tv7ft<D 
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n, cou-iffcr-ALB^^ftvy^vv- 

[0029] VU y F^7^3>U>X3«, *»U 
>X 2 U ft: U -If f - A L B £ if T3fcr ^ 

1 tC^-r-So CCDV »; v rW-^a>l/>X 

— iKWtC. r Super Sphere SILJ &tctt r Hyper Sphere 
SIU iWhS. V y ? hW^ 3 >U>X3(t 

[0 0 3 0] U>X*Jl/#4tt> *t«&U>X2:te,£0 f y 
y 5r K ^ 3 > U >X3 *W©D<MM«r-H*«c 

v hv*7-^3>u>X3«, 

CC, ^^W^U>X2^6CDU-1f^-ALB^llX^$ 
*tV!/ v K ^ v— a > U>X 3 <D/gB® ip*as£ il 
iftStL iiiL/cU- tffcf-ALB^fcTwX^S ICC 

[0 03 1 ] U>X*jUy4»#«tt©SBW«rWLr*J 
0, V y ? FYv-^g>U>X3©jOT«Ctt«jfc-r* 

[003 2] m8&T*^x-*5&, U>X*;U^4 

y**jxx-*&wr*. iwb?*-*;^:^- y** 

A x-*« % #?wX*5 l©iH^ffii«i[^T^^^ 

-#x#rnjtcu>x*;i/#4£^«i£tL yy-^hVv 

-^a>U>X3±3fc?wX£5 lt*BfS©reK«:« 
f$T£. KH2h^v*>^-T^^aX-drtt, U>X 

[003 3] ftfc, y y y hVv-*/ a >U>X3lt 
U — If - A L B IRM *C IRJR -T £ «* 5 fc ISff- $ tl r 
*5 9 , Sti gmati c Focusi ncfDgztt&Wc? £ S tC & o T 

c>*. c©y y ? FW-^3>u>X3ii, #fw* 

K>fV-i?3>U>X3©ll$tli, 1»IS»»U>X(0 
[0 034] 

[»2] t = rx (1 + 1/n) 

[003 5]*fc. fifiE#*S:iR2«cJ:n«, 
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X2*S<fctfvy ^ FY^-^3>b>X3^S*? 
mOOHnttNA.,, », ^U>X2<MKM*NA 
obi <b, y y -sr FVv-^ 3 >u>X30JSSf^n 

[0036] 

[«3] NA.„ =n 2 X NAobi "<3> 

[oo3 7]*ii0fim — Wior. »»u> 

X20BD8NA.M =0. 4 5±U yy^W- 
^a>U>X3(DS*f^n = 1 . 8 3i-r$ e C<D*§ 
10 _h*»(Cj?9. ^lOOMNA.rr *1. 
5<hft£. Sfc, U-1f^-ALB<E>fegA«— Mib 
tA = 640nmiU 2^*»fi!STafc«>«cxy^ 
t^A?:-|NiUO<A^100nmiU »* L, 
<«A%5 0nm«:|B*-r*. 
[0 03 8] V'J? hW-^3>U>X 

v;^v-7^3>u >x<Df»jRW**vrig 
r#>£ 0 vy?iV7-i/ 3 >u>X3j&^f^^5 

1 £2tlta-f*#tfSjffi (JSH) W\ tKD-l. 5mmr 
*0, *A»3a^SSBLW*ift«C. -€-©H2»3 
20 btiPPttfcft^Tt)*. **§B3 a<D^a«, 

[0 03 9] Jlffl^3 bOTfiBKte. M5i^A* 

(ommm amm y y * rw-t?a>u>x3 
c q tnseerz. 

[0 04 0] C(D#«SfiCg Hffl» 3 b <fc * 

30 x^s i iojtfeiffiSisirBRahi^ffl^r, *sc®r 

^$ft-6o ^c*5, Wffi*«<DWltt^BBIh«cJt^r 
[0 04 1 3 

[^(4]Cq = £ 0 x £f xS/h 

[oo42]ffiu £o «S^ogm^r^>o, -eoffi 

W % 8. 8 54X 1 0' 12 F/m-C^^o e r (itbitm 

[0043] »r«]®«s«, srteiSHcDii:SD= i. 5 

mmT^SOr, S — 7T x (D/2) 1 ^ 1 . 7 67x 
40 lO-'m' i/JT-S. IQRIhU. **S»3 a^^g&Wfcf* 

^x^5 iccs«-r-si# % -r^**«ioi*f 

^X^5 1 t<Dm& (i7ft 9 7') A^0 nmCOi^ 
iCMfmZ nmtUZ> n r^Pih«. i7^t^A^5 
Onm. lOOnm, 2 0 0 n m<D*i^CC, -en-en 
2. 05/im, 2. 1 0 nm. 2. 20//mifj:S o 
[0044] O/c^oT, ir^t^^Onm, 5 
Onm, lOOnm, 2 0 0 n m<Dm-&<D&W&&C q 

±^©^e>, -en-en^7. 8 2pf. »7. 6 3 

pF, *^37. 45pF, #J7. 1 lpFi^C^ 0 CCO<t 

so sec, xrft ^AfcjSotBlSlCg *^fbr^ 
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[0045] y >J 5r hV7-i/ 3 >U>X3(D^ 

rajM©**353 a^r^$«ti, ^0^*235 3 b (c^ao 

##5^3aJ:9fc3fcfw X^5 1 Ctj£^t,>r3fc7W X 
*5 KfC&MrfZCtZ^-tZCtiWZZ. £tc x 

ftt&wmw»*u>x#fr#4ttbxmmte¥T *> c 
[oo4 6j yt^j x?m$mm 

$>Z>o CCD^fcf^ *^Jfg3fr$311 o o&n*, sio^ 

IBSfr2£gl OOtt, — flteOT, ^#U-1f*>6<DU 
-1f*^*^^Lr*^^^^5 lKJHMLTfll* 

[0 04 7] %?47s*mm&W\ 0 Ote, K 1 

<h, #e**T*r/l 2<h, Xb'>FW-^l l<h, 
mEEfrJftlffe^ (VCO) 13i, #figffl<D«EMai% 
iS(RVCO) Hi, ttfeSBR15£. ftffifflfillll 
mi 6, 2o<h, wesBi 7. 18, 2 1 <t, h^* 

t>^hy^X@!S19i, WIgg (CPU) 
22i, *«K*U— !fl8»0B2 5i, •=e-*iB»lnl» 

26i, *aBK2 7±«rr*. ^w*u-ifiHtt@ 

B2 5tt, SS!fr^?-:3> ra--;U (APC) I3B2 3 

a^S^PUB 2 4 £ «T Z> o 
[0 04 8] 36f^^IlttStl 0 0», K 1 

*5«fctf*fcr**T9:/l 2Sr/fH>r?fcg6 4 Onm©l/ 

££fT5. 1 ooiti£#$ft/c*x 

^^5 1», K;i^e-£ 1 1 CCcfcO— ^©mik 

AV (Constant Angular Velocity : ft tEliiM) 

[ 0 0 4 9 ] 7 * ~#*1f~ij0B<Z>©#«»Rtt. JWT 
CDcfc^tC^^^tiri^o VCO ( Voltage Control le 
d Oscillator) 13(t ftgRlC^ ZZMfLXftU 

5 1 iCOP^Pgh^fDD/^m^SCg £*TT£o C<DV 
C O 1 3 <D#ffiJ9»tt f tt, «rBB^rWa>+ + 
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£. 

[0050] 
[«5] 

f = 1/ C 2 7T x (Lx (Cg + Cf ) } 1/1 ) •»© 
[0 05 1] xrft '^Ai, RBK§h<h, »^§SC 
g ¥ZMm$i8Lf ±<Dtt&*. 04^-To CCT 

— W<fcl/t4>***>;*L = 1 » 
j^SCf =5pFiUc, xrft^A 
10 ^Onm, 50nm. lOOnm, 200nm, 10/z 
m<E>t§^CC, ftfijaft&f «±^©^e>, ^ft^ftift 
4. 4 5MHz. ^4. 48MHz, 5 1MH 

z. #J4. 57MHz. #>6. 34MHz<t&6. 
[0052] mEfflW&Mm (RVCO : Reference Vo 
ltage Controlled Oscillator ) 14« 4 #Mf-5|££ 

mrz. mmm^mmcfr^ m#4. 4smh 

zt*l C©MS«xr+> -^^A=5 0nm<D*§ 

^ovco i 3<ommm$i&±mo\,>. rvco 

1 4 • K£#U C^i' 

20 # - ^^^-K<DEPJ!JP®5E*CPU2 2fr6fW8P"r£C 

[0 0 5 3] JtRHBl 5tt, VCO 1 3#>6<D^£ifc 
f CDtteWt-Sfi, RVCO 1 AfrhCOmmkfr 

m^t&mi&ztiz. ctDJtKiaKi 5ts; vcoi3 

[0054] &*B»!«@B 1 6 1*, Jt«H»l 5 (DMA 
30 ff^#t|A $n c©tl«BR15<OBiMf«« 

m&Lxm^mv&i 7cc«i&-rs 0 ^hbisi 7«, «r 
[0055] m&y • t^^*x-^«, 

WiBl 7 3^6©WfflMt^CC*-5C»ru>X^y4 
y"A«0<A^ 1.0 0 nmtcmftZtlZLPklCA^ 5 0 

nmttcmmzti. mmmh&2. osum^mm^ 

ft, y*-*xif-^||^$ft^ 0 

[0056] (CPU: Central Processi 

ng Unit ) 2 2 « % X^fgltt^g 1 0 0©^{*C0 

03>ta-$ ( 1 ?y7~?-(X» r«^f^ 0 CCD 

cpu22«, tmm&i 5tDW*m^«t&$ft, c 

50 iS««o«« (j&SM^a3ft£«M> rtccn»^ft 
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fI^ST£*-*|gl&0&2 6Ctt^T3o £/c, CP 
U2 2«\ ^f>F;I/^f 1 li/c»*7 r ^i'5 1 

-m*. C P U 2 2 (DUWTVft t>ti £o 
[0057] CPU22i, VC013<!:. RVCO 1 
4 JtiSSS 1 5 <!:, ttffittfltBB 1 6 JBMBB 

SP1IB2 8W:, xr*>*:/A#£&i©<D£IigW <«* 
tfO<A^5 0 Onuu £F£ b<(iO<A^200n 
m. L< teO <A^ 1 0 Onm) 

^^^A^ifi^OMWii-r^Cir, X*5 

XT+> ^A = 0n m©i#^K:*tOT^;U£5 0%t* 

LtxTft v 7 A* 5 0 n m^gtCffJ^SC i 

[0 0 5 8] *z-ZWMm%&2 6\Z. ^f>F^-^ 

AH PWM (Pulse Width Modulation) fMfflJ^Cj: 

0SWai^f^rfcJ:^o CCD*-*fg»[IlSg2 6 
tt. CPU2 2^6Plte(t-^ST*i«i^$tl/cli^, 

xtr>F>o^-£i 1 <Dlilffc£PW&3'tf£o xt*>F;t> 

[0059]i5«, ^f^7^12C0S«^ 
?mv&2> 0 lt\Zv>?7v7\ 211 ^#U-1f3 1 
3M-^U>X32i, @$rte^3 3£> 1X2 
^«3 4i, iSTfee-AX^y **35<L, 1/4& 
SS3 6i, MU>X3 7, 3 9i, ^tH^3 8, 
40<h. StUl/>X2i, vyyK^-^3>U>X 
3±£3Tr£o C(D*fc*y*T v^l 2CC«*^ ^ F 1 
&®LK>tfWC$>K). CO«^5rFl«, >PftU>X2fc 

<ttfv y ? hV^-^3>u>X3^6^^^^i o 

[0 060] ¥igf*U— !f3 Ut 3t-l/>hM 
3 111 iftfi6 40nm©iftBffl*©U-Tlf^--ALB 

2Kt**a-r£o pyy-^u>X3 2ii ¥Vftu— p 
3K:WS 8 

[0 0 6 1 ] 3tt. n y U>X3 2 

?>©l/-1f^ALB*ie-A (JBO&HJHfc) iffl 
tf-A (jm*0*r#) &fC»IBU ^-Afc^O^J 
tr-A£l/2fegt£3 4te«f&ir£o l/2SfeR«3 
4«, mfi^3 3frb<Ott-M>*J:lJmv-M><Dta 
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«tK8#t«itf-^^»; * * 3 5 ec«»-r 

[0 06 2]fi^-AXyj^3 5» > 1/2KS 
«3 4*6©A**U-1f ^-AO*»»tajl3*r 1 
/4«UHR3 6«C«ttU B5IBAS*U-1ffcr-AO-a5 

[0 06 3] *7fclx>X3 9tt, «^AXyy^ 
3 5^6©J^U-1f^--A*jR*Or*ttHJS4 0K: 

1f3 lcD^^SO^rX^ffi^/c^^^^^S 1(DIB 

8*1*. fr*J % ^tbS4 0^CDA^U-1f^-AcD^ 
»*, l/2«fitR3 4«rlHEStf3C±"e, H&iJtt 

[0 0 64] l/4ggfi3 6«, «36tr-AX^Uy 
*3 5©jiiSU— !f e-A©fl#ffl*iaf^tfrroB* 
fcU C<DRi§7fc<DU-tffcf-A£#-^y F KD^miy 
20 >X2Ct«*&T*. *f«5U>X2tt, 1/48IS3 6 

u>x3tegy&*r* 0 vj * F-/v-t? 3 >u>x3 
^u>X3^6<Du--tf^-A^itx^$ifrmrfa 

[0 06 5] #7w**5 lofi^ien*® (HMD r 

3teJ:C«*»U>X2*St: % l/4ttfi«3 6Cc'«» 

(B*OU-tft-A€:ffl*tr-AX^y £ 3 5W 
« B tt*f. fi3fcfcT-A*:/y * *3 5*p6 l/4?fcg: 
^3 6CC«^?n^A«U-1ffcr-A<75<i^®<!: % 1/ 

4««R3 6*>6fl*tr-A*:/ y ? ^ 3 5fcM?n 
If**. 

[0 06 6] il^fcT-A^^y 7$35« t l/4«fi 
^3 6*6©U- tf t^-A^Jg#tbr^U>X3 7 CC 

m-r^ 0 f3fei/>X3 7«, fli*tr-Ax^y 

40 5 3^6©S«U--!ffcr-A«:JRmS-&=r*1*fflS3 8 CC 
PJ^-T^o 7fe^3 8(t MU>X3 7^e>©U- 

iftr-A^m^Lr(i#SA-'SH^^-r^o c 
r f ft^o^ta^ tenuis ^ n ^ o 

[0 0 6 7 ] 3fct£ffi213 8« % S6 CCmT <fc ^«c % 
W«C3EbT-A«*ffi©»l ©«*»3 8 1 tfiSStStlX 
*50, C0»lO»ta3 8 lOIMKc. BBtT-A*36 
ffl<D^2(D^§P3 8 2*JJ:C«l3 0**ffl3 8 3#E 
■3tlTC»a. mi©^^J3 8 1«, 4fiCD^3fe^3 
50 8A-3 8D4C^*dStirC^ 0 ^20^*353 8 2 



(8) 
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13 



14 



tt> 2f@©^7^3 8 E, 3 8F$Cl?#^;*ttTl>* 0 
^3<D^*gP3 8 3«, 2«©S#S53 8G, 38H(C 
Zf&mtlTi,**. CO#t£fcBS§3 8tt, ^*35^8^ 

[0 06 8] **fctfm3 8<D&^7fc$(53 8 A-3 8H<D 
tfttft^SA-SHtt. 03*<Dt©*l(ii» (-^* KT> 

:/) i 8rittfi$nr hv ?Am%& ( h* 

TE = (SA+SD) - (SB + SC) 
) } -<S> 



[0 07 0] ftfflM«[eI&2 0tt, ffrfBr^?*>^x io 
TE^{4tBM«L/c««^^4^UrJf«IiI[il5S2 1 CC 

Ml#£0T®&y*^:*x-£5<Dr^?*>^- r 
^^x-^^t*^*. mr§a r^?*>^ • r^?^ 
x-#«:, ififsisi^2 i^e©$fj®iM-^ccs^^rix> 

[007 1 ] tfctfJIHK (tff&tfcHJlIffi) 2 7 WBB 20 
B(^F7>^) 1 8TJ»I3*fcftKatfj*#SA 

F^r^-r^o ^l/T, C<DW£RFfI#fc:S^TfX 
[007 2] 

[&7] RF=SA+SB+SC+SD 
[0 07 3] **»U-1flH»HB2 3£JK^H[nl 
B2 4<fcAPCIII»2 3£*«U *t»^T»^l 2 

rt©^#u-if 3 i £ffi«rr*. i&mmm&z 4 30 
■MMresM*£or«. 

[0074] A PC (Automatic Rover Control ) UKI 
2 3«, jfchTv^r * 71 2rt©^^-fflCD^^ffl^ 

4ooai^#spi, iiem«Pft#sM£«fttt 

3*1*. CCDAPCIU8S2 3«. flHMBftlgCCR* £31 

^«sMfc»^»r*»»u--if 3 1 (ommmmz 

U £/c> *«MHS4 0©ffl*«#SPCCS^l*r*W 40 
f*U— !f 3 1 <P#fc*5Sig£Jn 1 <Dg95£^fflR 1 ftltCU 
*> s ¥a§#U-1f3 lOU— !f*ffl»*HBir-S. - 
2k APCHK2 3MU »«H*B#CC», ^HiS4 0 

£S&2<Ds9:£igHR2 (<R1) «C«%. 
If 3 lOU— !f*HJ**«W5^S. 

[0075] * * »sagao»£EW 

tt, CPU22«, 7*-*^lf-3K©BB*6**^«W 50 



ftfcW£tttfJ«#S A--S Hte»^T#^<B>(DSil§t£ 

[0069] 
[»6] 

+ kx { (SE-SF) + (SG-SH 
*T£o mZ.lt* *f^^l«811 0 0£{§itft:IBfa 
ft^f5 C i-C; BfriBiate^tfC P U 2 2 

fcfc, coDi^cDxr^^t/^A^ &mrn<Dmm 

[0076]^ Xf^S2t», CPU22IJ, 
RVCOl 4<D$mm$mfr 34MHz(CiS: 
5EU X7f t ^A©B^^§M^6 1 0 
/*m«:«£*-*. ^l/T, 1i®T**.*x-*5<Z>ig*& 

$mm$mfr=6. 34mhz«, «rfBH4«:^r«fc 

5&t\ ir^t^A= 1 O^mCDi^OVCO 1 3(D 

[0077]^f^S3tlt CPU22«, XT=F 
+ *:7A£1 OMm^fc^W^CCl 0Mmfc:-r£3!& 

^A»*«a«ffi ( i o um) &tcizmmmictpmmm 

[0078]^f^S4-Ctt, CPU2 2«, RVC 
Ol 4<DftMm$?&f r £4. 48MHzKg5EU x 
+ ? ^AOSSfi^#S@«fiir^^ 5 0 n mJCt 

^-r^o ®&r*:^x-£5cc£*v'; * k 

>fv^ 3 >u>X3 <CKvctt5fcWRl 0) <DH&£ 

4. 48MHz(J, HUiBS4CC^-TJ:^«:, xr=ft7 
^A = 5 0nmCD<!:^CDVCO 1 3 <D&Mmm$L f tcff 
IC^c Jtefc, 6. 34MHz^64. 48MHz^ 

$ -if r v c o i 3 (Dzmmmk f * r ^ < , 

[0079]^f7yS5W, CPU22«, x7^ 
t-^'A^5 0 nmlfcttHf^ 5 0 n mK-f <5>3I& 

TLtcm^t. Zt-v7S 6CCj10 0 COi#, xy=F 
f ^ ^Att, «»Saffl ( 5 0 n m) ^/c«HW0^«:^ 




15 

[0080] xf^s6tft cpu22», mmm 

#ST«rfifeJ5Sbri-df|B»0B2e«CflttftT*. 
g^rxev Kju*-* l lfc«8ifltt&*H*&u 3fc 
[0 08 1] ^SSVU, CPU2 2&*, 4 

-rs 0 ^^^^iswgasv^-ffiieHeisvc trou* 

CPU2 2te*~*|gllj[5]SS2 6 £*rl/TXfc: > 

[008 2] ^f^S9Ttt 4 CPU22K, 
U— !fR»HK2 5P*9CDAPCHB2 3fc;<7-*>! 
#*fitt&-T*. APC[sIffi2 3tt v />-»7-5f>M#{Cg 

rjc>r*aw*u-if3 i^3tti/-iftr-ALB 
^m^s-eso 

[0 08 3] l©ff±*CCi|SSW*U— tf3 

CtV, vy ? hV^-^a>U>X3C[)g|aA^B$^ 
f^Xi;5 l<D«ffi«WecU-1f^--A3&JS«FlBIJH«3 

So 

immi ootc<tn«, v«; * rw-s? a >u>x3 

5 0nm) B«SfiCgKS^l>TiSW 

3Ef^X^51 £OMM«/M< LTPl^lCq 
[0 0 8 5] *fc. MMBB2 8& XTft^A 

^A*»^JCS< Lt***l 0i*f^^5 1 t<D 
[0 0 8 6 ] C©W»0B2 8« % xrft^A^ 
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t. XT^>ty^A^ia^^CCS<T'5)C<5:^'CtSc*: 
CC-eo»«^$<«I^SC<!:^oJft6r^So 4*5, ifi 

gMnmccjMstiftam (-^iirfti o^m 

[008 7] ytrixpiummi o o(cj:ti 
t* 4 i o *m&m<Dmm<o^&mw i 

So Ctitc^D, 363**1 0i*r^X^5 1 i*^— 
20 i #BIEbTi>SJ§£cctt^?'h3 < c <h#r£ 

So 

[0088] ±&m<lM»Clt % *f«JU>X2 <h V y 
l/x Bnttattftl. 5t?^C©**I10^?F 

icc^ri>So l#>U4#6> «ftu>X2iv;? 

^i-©3fe^ilt 4 «jttf, Chul Woo Lee, Kun 
Ho Cho, Chonq Sam Chunq, Jang Hoon Yoo, Yong Hoon 
30 Lee, "Feasibility study on near field optical memo 
ry using a cataclioptric optical system," Digest of 
, Optical Data Storage, pp. 13 7-13 9, Aspen, CO. (199 

[0089] *36»©*J«rtt, 3ft^ffi»«*W>-«<t 

[0090] 4*5, wne^jNitsft&yy? hw 

X * 5 1 ©gBtiE(D^<Di»*> e>^f m<D b^vtZX 
50 ^mcit, «^©h7 9 ^fCU*-1f fcT-ALB 




(10) 
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[009 1 ] *n»<D»ssr«, 3^*©&g*^g 
CD— WiUT, ^^x^igs&^gi o occoc^r^ 

m<D*J=Pffit (Coherence ) > (£fcte*t 

!g!U>X) Offilf^flt (Working Distance) tiM*H*fk 10 

cm<. ±B#*w**iKttS8ai oot«lc#^@ 

[o 09 2] ife^^^^igibiigi o o£, ianw 
t&j:<, M^anxfiaE. B#seg, ^ss^cc^ 

[0 09 3] fr*5, ifaafcOJBKtt^WOW^T* 30 
0, **98tt±ieil«0»««:lKe3ti&c». 
[0 094] 

So 

[0095] xr^t v &mm<D&im 
[0096] «mic«KeiMffinrc», xrft 
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[0097] MAtf. X7=^t * iaS*#©figi£*f 

zmssxm<ommt t *w±r zct frzimvib 

[a®CDlBWd:gB^] 

[H 1 ] x^v F©«««**-rHr**. 

[B2] V «; ? a > U>X(D«««^f 0 

[S3] **WCC«*5(»»0«a[a»«>S6M<D--«'C* 

[04] xrft'^Ai, ^PShi, #HgSCg 

[05] *tr^^T9^©*fls«*^'ria'c*^. 

[0 6 ] 3Mtfl*3 SCDjafflOHMItStBr* 

[07] *^tc«^***oas»««g<D-«r* 

[08] 07CO&IOT, *^CC«^3e^<OttiS»«> 

3>U>X(SIL), 3 a 3b-«a». 

*-*) t 6 7-^ffl, 10"«E 1 1 

Fib*—* , 12— *tf.**T» 

1 3 -«B9IIIWW (VCO) % 1 4-W9BH9 
^tiS(RVCO). 15-lt«HB, 16. 2 0-tt 
tM«0g§, 17. 2 1-iMHIK. 18-flMiiaK 

(^5»F7^), 1 9 - VWi 

2 2— ^WISI (CPU) » 23-e«fc^«7- 
3>hn-;«B(APCiB) . 24-5fi8^PI0 

2 5-«*W*U-1fWWaB^ 2 6-*-»K»B 
B. 2 7-4UBHB. 2 8-mPiK. 3 1 U 
-If (*«) , 32-3»;^-^U>X, 3 

3 4-l/2«ft« l 3 5-fi*tT-AX^ , i;ti 

3 6-l/4ttft«, 3 7. 3 9~*#U>X 3 
8. 4 0-*«IUiS, 3 8A^3 8H-»t», 5 1- 
(5&ffi«Mt») , 1 0 0-#fw**fg«J 

(**»©fiBB»««R{l> , 3 8 1-3 83 1 
-^3(D^^H5, D. h-HBRI. LB-U- 

tftr-A (U— !f*) , r-m 
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